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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wound curing accelerator exhibiting higher wound 
curing effect in a wound position or an ulcer position. 

SOLUTION: This wound curing accelerator is characterized by inserting or attaching a blood 
platelet into a matrix (e.g. collagen gel) and the blood platelet is characterized by a blood 
platelet of itself. Further, the wound curing accelerator contains cytokine, a cell growth factor 
(e.g. basic fibroblast growth factor) or a stimulating agent. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a wound healing accelerator. 
[0002] 

[Description of the Prior Art] The method of expecting formation of proud flesh and reproduction of 
epidermis according to a patient's autotherapy force was main, having removed the sphacelus and 
suppressing bacterial proliferation with an antimicrobial agent in the treatment of skin ulcer or a 
decubitus ulcer, conventionally. That is, in many cases, antibiotic content ointment was used, and the 
method of waiting for formation of proud flesh and reproduction of epidermis has been taken according 
to the autotherapy force which the patient itself has, suppressing bacterial proliferation. 
[0003] However, recent years come, the medicine and cure which promote proud flesh formation and 
the epidermization positively with progress of the fundamental research on wound healing come to be 
desired, and the matter which promotes proud flesh formation and epidermis reproduction has come to 
be applied to clinical. Recently, various cell growth factors etc. are developed as a wound treatment 
agent. For example, in the patients and elderly people of various disorders, such as diabetes, there is a 
problem that it is easy to generate ulcer and a decubitus ulcer, and they cannot heal up easily. Production 
of the various cell growth factors needed in the wound section especially in disorders, such as diabetes, 
is suppressed, and medication of the refined cell growth factor, a transgenic cell growth factor, etc. is 
considered as this treatment method. For example, the recombined-gene type basic fibroblast growth 
factor etc. is developed aiming at clinical application. 

[0004] Moreover, in the platelet, it is known that various cell growth factors, such as a platelet origin 
growth factor (PDGF), an endothelial-cell-growth factor (VEGF), and an epidermal growth factor 
(EGF), are contained, and it is known that the platelet has an important role through these factors in 
wound healing process. 

[0005] On the other hand, matrices, such as a collagen, a chitin, chitosan, and a fibrin, have the effect of 
healing promotion in the wound section, and are used as the wound coating or adhesives. For example, 
the collagen has played the role important as a substrate of a cell as a matrix outside a cell, and is used 
for the substrate of the various cells in in vitro one etc. In the burn etc., various wound coat material, 
such as a collagen film, is developed by the treatment of the shallow burn in which the epidermal cell 
remains. Moreover, in the case of the deep burn and the skin full loss blemish which the epidermal cell 
was lost completely, the private skin graft etc. was needed, and development of the artificial skin which 
carries out take as it is and forms the skin has been desired. The sake. As an artificial skin with structure 
equivalent to the living body skin The fibroblast and an epidermis basal cell The hybrid artificial skin 
cultivated on collagen gel is developed (E.). [ Bell, P.Ehrlich, D.J.Buttle, ] [ T.NakatsujirLiving Tissue 
Formed in vitro ] and Accepted as Skin-Equivalent Tissue of Full Thickness.Science Vol.21 l.p » 1052, 
1981, 1.V.Yannas, J.F.Burke, and D.P.Orgill E.M.Skrabut:Wound Tissue Can Utilize a Polymeric 
Template to Synthesize a Functional Extension of Skin. ScienceVol.215.p - 174 and 1982 Thus, since a 
skin cell can be easily extracted from a patient's own little piece of the skin and can also increase 
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cultivation to the required number of cells comparatively easily, it is used for the artificial skin. 
[0006] As mentioned above, in the treatment of skin ulcer or a decubitus ulcer, the medicine and cure 
which promote proud flesh formation, the epidermization, and angioplasty positively with progress of 
the fundamental research on wound healing come to be desired, and the matter which promotes proud 
flesh formation, and epidermis reproduction and angioplasty has come to be applied to clinical. 
Moreover, the hybrid artificial skin which cultivated the fibroblast and the epidermis basal cell on 
collagen gel as an artificial skin is used. 

[0007] However, in a cytokine or a cell growth factor, since the complicated network is formed, carrying 
out high capacity medication of an independent cytokine and an independent cell growth factor at a 
living body brings about increase of a side effect. Moreover, although it is the production cell of main 
cytokines, even if they transplant these cells to a part, neither a leucocyte, nor a platelet, the marrow cell, 
etc. pile up in the target affected part, but are diffiised and may cause reduction in an effect, and increase 
of a side effect. When medication of the collagen which is a matrix outside a cell has declined in the 
wound healing force of living bodies, such as elderly people, sufficient healing promotion operation is 
not demonstrated. In an artificial skin, after seepage of the leucocyte which is the initial process of 
wound healing, and proud flesh formation, although it is effective, an effect strong against healing 
promotion from the early stages of a wound is not demonstrated. 

[0008] Thus, in wound treatment, a treatment agent which promotes wound healing more strongly is 
desired. As what has such a wound healing operation, the plasma which is rich in an activation platelet 
is mixed with the nature collagen carrier of a microcrystal, and the base material for cell cultures (JP,63- 
79588,A) which makes the constituent for wound treatment (****** No. 501628 [ 62 to ] official report) 
which contains a carrier in the angioplasty factor of the platelet origin and a growth factor, and a row, 
and the base material containing a collagen come to support the cell growth factor of the platelet origin 
is proposed, however, these are supporting to the collagen the cell growth factor emitted from the 
platelet, and **** [in these cell growth factors / with manufacture process ] from a carrier or a base 
material - it may divide or deactivate 
[0009] 

[Problem(s) to be Solved by the Invention] this invention solves the above-mentioned trouble and the 
purpose is in offering a wound healing accelerator with a higher wound curative effect in a wound part 
or an ulcer part. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention person embeds a platelet at a matrix, for example, collagen gel, fibrin gel, etc., as a result of 
inquiring wholeheartedly, and it finds out that a strong wound healing facilitatory effect is demonstrated 
by transplanting to the wound section, and a platelet is embedded at a matrix, by transplanting still more 
nearly simultaneously with a cytokine, a cell growth factor, or a stimulant, it found out that a strong 
wound healing facilitatory effect was demonstrated, and this invention was completed. 
[001 1] That is, invention according to claim 1 is a wound healing accelerator characterized by a matrix 
embedding or adhering to a platelet. Invention according to claim 2 is a wound healing accelerator 
according to claim 1 characterized by a platelet being a self platelet. 

[0012] Invention according to claim 3 is a wound healing accelerator according to claim 1 or 2 whose 
matrix is a biodegradability matrix. Invention according to claim 4 is a wound healing accelerator 
according to claim 3 characterized by a matrix being collagen gel or fibrin gel. Invention according to 
claim 5 is the wound healing accelerator of the claim 1-4 further characterized by containing a cytokine, 
a cell growth factor, or a stimulant given in any 1 term. 

[0013] Hereafter, this invention is explained in detail. The wound healing accelerator of this invention is 
characterized by a matrix embedding or adhering to a platelet. 

[0014] If a platelet cannot be made to embed or adhere and it does not have toxicity in dermatology as 
the above-mentioned matrix It is not limited especially, as a natural organic macromolecule A cellulose, 
a chitin, Protein, such as a collagen, gelatin, albumin, and a fibrin, is mentioned. Polysaccharide, such as 
chitosan, agarose, and calcium alginate; as a synthetic organic macromolecule A polymethyl 
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methacrylate, polystyrene, polyethylene, a polylactic acid, silicone resin, a polytetrafluoroethylene resin, 
etc. are mentioned. 

[0015] Especially as a matrix, the thing of biodegradability is desirable, for example, a collagen, a 
chitin, chitosan, a fibrin, etc. are desirable. Since it is not necessary to remove or wash away after it is 
used for the wound healing accelerator of this invention by the wound part, contacting that a matrix is a 
matrix which has biodegradability and wound healing advances, it is useful by wound healing. 
[0016] Moreover, like a collagen, a chitin, chitosan, and a fibrin, although itself has a wound healing 
facilitatory effect, especially since a healing facilitatory effect is multiplied by the wound healing 
facilitatory effect which a platelet has and a matrix is demonstrated, the case of a matrix is desirable. 
[0017] Since have biodegradability, and itself has a wound healing facilitatory effect as a matrix, it is 
easy to receive and it is easy to use it, collagen gel or especially fibrin gel is desirable. 
[0018] the Homo sapiens who is going to point out the platelet of Homo sapiens or an animal and is 
going to do especially as the above-mentioned platelet, self platelet, i.e., wound treatment, - his thing is 
desirable It is because there is also no rejection of a host to the platelet after a transplant and healing of a 
wound is safely promoted, when it is a self platelet. 

[0019] A platelet can be extracted and separated by the well-known method. For example, the method of 
separating using a centrifuge method, the centrifuge method in the inside of density-gradient liquid, gel 
filtration technique, etc. is mentioned from the blood which carried out sodium-citrate blood collecting. 
Moreover, it could be cultivated. 

[0020] It sets to the wound healing accelerator of this invention, and the number of the platelets to which 
a matrix embeds or adheres can be freely fluctuated according to the required number of cells. 
[0021] Although especially the method of obtaining the wound healing accelerator with which the 
matrix embedded or adhered to the platelet is not limited, the following methods are mentioned, for 
example. First, a platelet is separated from blood. This is mixed with the matrix of a solution state and 
mixture is made to gel. You may cultivate after mixture's gelling if needed. 
[0022] It is used for it to the wound healing accelerator of this invention by the wound part, being 
contacted. When being inserted or covered with plaster, a tape, or a dressing by the wound part else [ in 
the case of being contacted to a wound part ], it may be contacted in the above-mentioned contact. 
[0023] The wound healing accelerator of this invention according to claim 5 is a wound healing 
accelerator of the claim 1-4 further characterized by containing a cytokine, a cell growth factor, or a 
stimulant given in any 1 term. 

[0024] A wound healing accelerator according to claim 5 can be obtained by being immersed in a matrix 
into the solution which contains a cytokine, a cell growth factor, or a stimulant for that which embedded 
or adhered to the platelet. As the above-mentioned cytokine, they are interferon gamma and a tumor 
necrosis factor, for example. - alpha, interleukin 1 alpha, interleukin 1 beta, etc. are mentioned. As the 
above-mentioned cell growth factor, an acid fibroblast growth factor, a basic fibroblast growth factor, an 
epidermal cell growth factor, an endothelial-cell-growth factor, etc. are mentioned, for example. As the 
above-mentioned stimulant, a thrombin, a platelet activating factor, etc. are mentioned, for example. 
[0025] The operation of a wound healing accelerator according to claim 5 is the same as that of the 
above-mentioned wound healing accelerator according to claim 1. 

[0026] Moreover, in the wound healing accelerator of this invention, you may transplant to the wound 
section, after activation-izing a platelet with a stimulant. 

[0027] Especially the configuration of the wound healing accelerator of the claims 1-5 of this invention 
is not limited, but can obtain the thing of various kinds of configurations, such as a pellet type, a 
membrane type, and a microcapsule type, by fabrication possible [ doubling with the configuration of a 
wound part]. 

[0028] In the wound healing accelerator of the claims 1-5 of this invention, the fibroblast and epidermal 
cell which are used by the conventional artificial skin with the platelet are intermingled, and a matrix 
may embed or adhere. 
[0029] 

[Function] Since healing promoters, such as various kinds of cell growth factors, are produced from a 
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platelet in a wound department place when the wound healing accelerator of this invention is contacted 
by the wound part, wound healing is promoted. 

[0030] Moreover, since the matrix embeds or adheres to the platelet, the wound healing accelerator of 
this invention can pile up on a wound part well. 

[0031] Moreover, also in the patients and elderly people of various disorders, such as diabetes, since the 

wound healing accelerator of this invention can assist seepage in the wound sections, such as a self 

leucocyte, and can activation-ize a leucocyte etc. artificially, it promotes wound healing. 

[0032] Especially, since a wound healing accelerator according to claim 5 contains a cytokine, a cell 

growth factor, or a stimulant further in addition to a platelet, especially its facilitatory effect of wound 

healing is high. 

[0033] 

[Embodiments of the Invention] Below, the example of this invention is explained. 
[0034] Heart blood collecting was carried out from the Wistar system rat of 17 weeks old of examples, 
using a sodium citrate as an anticoagulant, and the platelet was extracted by the centrifuge method from 
the blood. It is this platelet 1x107 It suspended in the acid fusibility I type collagen solution (the product 
made from quantity ** Co., tradename :CELLGEN) of the calf skin origin so that it might become an 
individual / concentration of ml (the collagen last concentration : 0.25 % of the weight). After carrying 
out mixed stirring under ice-cooling of this and pouring lOOmicrol into a microplate (Iwaki Glass Co., 
Ltd. make) 96 hole, it warmed for 30 minutes at 37 degrees C, disc-like platelet embedding collagen gel 
was formed, and it considered as the wound healing accelerator. The following examinations were 
presented with this. 

[0035] Disc-like platelet embedding collagen gel was produced like example 2 example 1. About this, it 
is Human. Recombinant BASIC It flooded with the calcium magnesium non-phosphorus-containing 
acid buffer solution which contains FGF (product made from genzyme) by ml in lmicrog /for 2 hours, 
and considered as the wound healing accelerator. The following examinations were presented with this. 
[0036] After stirring under ice-cooling of the acid fusibility I type collagen solution (the product made 
from quantity ** Co., tradename :CELLGEN) of the example of comparison 1 calfskin origin (collagen 
concentration : 0.25 % of the weight) and pouring lOOmicrol into a microplate (Iwaki Glass Co., Ltd. 
make) 96 hole, it warmed for 30 minutes at 37 degrees C, disc-like collagen gel was produced, and the 
following examinations were presented with this. 

[0037] Heart blood collecting was carried out from the Wistar system rat of 27 weeks old of examples of 
comparison, using a sodium citrate as an anticoagulant, and the platelet was extracted by the centrifuge 
method from the blood. It is this platelet 1x107 The calcium magnesium non-phosphorus-containing 
acid buffer solution was made to float so that it may become an individual / concentration of ml, and 
platelet suspension was produced. The following examinations were presented with lOOmicro of this 
platelet suspension 1. 

[0038] Disc-like collagen gel was produced like the example 1 of example of comparison 3 comparison. 
About this, it is Human. Recombinant BASIC It flooded with the calcium magnesium non-phosphorus- 
containing acid buffer solution which contains FGF (product made from genzyme) by ml in lmicrog /for 
2 hours, and the following examinations were presented with this. 

[0039] (Examination) It presented the following examinations with the wound healing accelerator of 
examples 1 and 2, and one sample of the examples 1-3 of comparison at a time separately, respectively. 
[0040] The 7-weeks old Wister system male rat was purchased from the Japanese SLC company, and 
after carrying out preliminary breeding for one month, the experiment was presented with the with a 
weights [ 225-300g ] rat by four per examination. 

[0041] The rat regions-of-back skin which ****(ed) using hair clipper and the shaver was cut open 
along with the median line under anesthesia (about 3cm), and only collagen gel was inserted in the 
opposite side for the sample with which an examination is presented at one of hypodermically [ right- 
and-left scapular-region ] as control. 

[0042] after insertion of a sample, and the incision section - a metallicity suture instrument (the 
Natsume factory company make) - it is - etc. three places were sutured at the interval After sample 
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insertion, the granulation tissue formed on the 7th was taken out and the weight was measured. The rate 
of the granulation-tissue weight of the sample to the granulation-tissue weight of control was made into 
the rate of the proliferation granulation tissue (%), and the average of four animals with which the 
examination was presented was shown in Table 1 . 

0043] 

Table 1] 
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[0044]- From Table 1, it was shown that the wound healing accelerator of this invention has the high 
wound healing effect compared with import of collagen gel, a platelet, a cell growth factor, etc., etc. 
[0045] 

[Effect of the Invention] The composition of a wound healing accelerator according to claim 1 is as 
above-mentioned, and according to this invention, in a wound part or an ulcer part, a wound healing 
accelerator with a higher wound curative effect is offered. 

[0046] The wound healing accelerator which the composition of a wound healing accelerator according 
to claim 2 is as above-mentioned, and according to this invention there is no rejection of a host to the 
platelet after a transplant, and has a still higher wound curative effect in a wound part or an ulcer part is 
offered. 

[0047] The composition of a wound healing accelerator according to claim 3 is as above-mentioned, and 
since according to this invention it is not necessary to remove or wash away after wound healing 
advances, since a matrix has biodegradability, in a wound part or an ulcer part, a wound healing 
accelerator with a still higher wound curative effect is offered. 

[0048] Since have biodegradability and itself has a wound healing facilitatory effect, since it is as above- 
mentioned and a matrix is collagen gel or fibrin gel according to this invention, and the composition of a 
wound healing accelerator according to claim 4 is easy to come to hand and it is easy to use it, the 
wound healing accelerator which is easy to use a still higher wound curative effect, and is both easy to 
manufacture it is offered. 

[0049] The composition of a wound healing accelerator according to claim 5 is as above-mentioned, and 
the wound healing accelerator which according to this invention has a high wound curative effect 
especially in a wound part or an ulcer part since the cytokine, the cell growth factor, or the stimulant 
contains further in addition to the platelet is offered. 



[Translation done.] 
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fctc J: -9Tt**£fc*«r&*. ±E 

r. BiSmwSf- a ^ jy?-n4*y-ia, 4y 
9-v4*y-\&ti:)Zifimft>flh. JbfEWiMS 
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[0025] a*ja5ieacofj«^gffiji^i<?)ffiffl^a 
[ o o 2 6 ] , 4w»<otiia»isieiim(=ii^T , 

V\ 10 
[0027] #f&BJ<7)!ji*JJi 1 ~5«OfJ^?&Sr{Sji5¥ijO 

[0028] *^^H^3S.l~5WilJ«^{gj«iJ(C 
[0029] 20 

[ 0 0 3 0 ] *IH)Jamte&HE£fflU:. */NS 

h »j -y ?xiz®Axattmztix^z,cox\ mmm 
[ o o 3 1 ] i fc s egft 
KKemmwtimtm i . Aiwtajiiaa ft 30 

JW§fli**£i:a*Tl»«<DT\ 
[ 0 0 3 2 ] M^5lEtt<^WM<Bfflffli. 
»4Ma»*##f ft<0T. ttClfff^OffigaMttfift 

[0033] 

4. 

[OO34]Xffe0fl 40 

«aBa«kL"rjB^T't«*jiiiL, *<oiMiBta^it<i># 

ft£(c J: 9i0l/NR*SEU:. ZntoNRi lxio' 
(ftfflttffiL ffifq^: CELLGE 

n> casus 0. 25mm 

(SttWtttS) 1 0 Ou 1 £SEA Lfcft. 3 7 

•ct-3 o^mtmixpi^^mmx^y-yyy 
MmoLiimtewnHmk itz. ztnammmiz 50 



im^l 1-2464 20 

6 

[0035] mmw2 

mmm 1 1 bwc l-c . n«e«wM«ax 37-^ 

^l^f^tiLfc. Human Recombi 

nant basic FGF ( g e n z y mettS?) 
£ 1 u s/m 1 r£*Tf S^A^A • VT^v^A* 
*'J ygSfgffi7gC2^SjiaL|il<Sj&®ffijl^i: Lfc. 

[0036] &K0U 

K. MA« : CELLGEN) £*#T«$#L (35 
0. 2 511%) , 9 6?L-?4?n7V- 
h («*flmtl!> 1 0 0u 1 £i£AU:f£. 3 7*C 

x-3 ornmixnwo^^-yyy^nmL. 

[003 7] 

7 jI&O i> 4 x 9 -JR 5 -y h *>4> ? X y W h 'J "7 A £ 

9jIIi>Jn«C£8KU:. zosk'm* lxio' 
ffl/m 1 tf)«Kf:«r4 J: dta&rt>S">A • V^->">A 

fc. ^ojH/j^??ii?s i oo/x i zamt&miz&L 

[0038] ttttM3 

ikKMi tm^ztxnm^^y—yyy/mmi 

tz, Ctl$r, Human Recombinant b 
asic FGF (genzymetiS) J 1/ig/m 
1 X'^-f&XlVi/^A ■ V^^A^UVB^a 

[0039] (tOK) HSfi^J l . 2^|ij<S?&it(£it^I 
k, ifc^!ll~3c7)Kf4kSr. ^-WilW-foaH^t: 

[0040] 7iiiSOWi ste r^Jitt7-yhS:H* 
SLCtt36»4>«AL. l^lffiMLfcl M2 
25~300gO7-y hSr-WfcSfc 0 4 ETUHfctt 
Lfc. 

[004 1 ] ^''J^yk>-x-A'-$:fflv^T>UJ%Uc7 
•y h1P«&«fex-f-;W»»TCI+llfc»-9'C«ll 
(3cmgjg) L. tfeW¥«STOk*fe4>36>-*fc:K 

[0042] ssf-io^A^. *mn**Metm&» m 

a^fifi^ai^^tiM^i^a^^ (%) tt, ioiMcft 

[0043] 
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Jlh/l^£ -basic FGF^fra^-y 


134 


it 


1 




108 




2 




85 


81 


.3 


basic FGF^^5-y>y^ 


124 



i o o 4 4 ] & i j: o . ^fmneumm^imt » a 
Tie*, *ifft%ffi%gi&3rf & c fut . 

[0045] 

[0046] m%m2imcvffl®rmi&m\c?>nmi, 
UBcoiiOT-fto, xmuzxtm. 9w&)A'Wuz 

[0047] mmimcotmimfemMcoffimt. 

iieofflOT'J) 9 . J:ittf . "7 hi) -y 



20 



[0048] I9^«4 iEttOfflttttffOymofll&tt. 
JJW* OTIS'). *3WlfcJ:fttf. vh'JvWa 

[0049] n$iH5 tmmammsmffMmt. 

±Mlcom i 0X'i>*). *mUz±tU$. A/MEfcJniT. 
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